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PYROLYSIS PLANT FOR REFUSE 
AND METHOD FOR SCREENING SOLID RESIDUES 

5 

Cross-Ref erence to Related Application : 

This application is a continuation of copending International 
Application No. PCT/DE99/01482 , filed May 17, 1999, which 
designated the United States . 

10 

Background of the Invention : 
Field of the Invention : 
The invention relates to a pyrolysis plant for refuse and a 
method for screening solid residues, through the use of which 
L5 coarse solid fragments are separated from finer solid 
fragments . 



In many industrial areas of use, it is necessary for solids 
which are contained, for example, in bulk material to be 
20 separated into a plurality of fractions. The fractions are, 
as a rule, subdivided according to different solid sizes, 
solid geometries or solid constitutions. Separation of solids 
is desirable whenever the different solid fractions are to be 
supplied for further treatment. 
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In the building industry, for example, building debris which 
occurs is separated from large and bulky debris constituents 
which are then sorted and reutilized. The separated finer 
building debris is disposed of, for example, at a dump 
5 provided for that purpose . 

In the field of waste disposal, separation and sorting of the 
waste or of residues occurring during waste utilization are of 
ever- increasing importance with a view toward disposal which 
10 is as protective of the environment as possible. An essential 
factor therein is the separation of waste according to its 
size. Separation may be carried out before the waste is 
utilized. However, it may also be an essential method step in 
waste utilization itself. 

Hi 5 

Thermal methods are known for the elimination of waste, in 
" which the waste is burned in refuse incineration plants or 

pyrolysed in pyrolysis plants, that is to say subjected to a 
temperature of about 400°C to 700°C, with air being excluded. 
2 0 In both methods, it is expedient to separate the residue 

remaining after incineration or after pyrolysis, in order to 
either supply it for reutilization or dispose of it in a 
suitable way. The aim, in that case, is to keep the amount of 
residue to be ultimately stored at a dump as low as possible. 
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European Patent Application 0 3 02 310 Al, corresponding to 
U.S. Patent No. 4,878,440, and a company publication entitled 
"Die Schwel-Brenn-Anlage, eine Verf ahrensbeschreibung" ["The 
Low- Temperature Carbonization Incineration Plant, a Method 
5 Description"] , published by Siemens AG, Berlin and Munich, 
1996, disclose, as a pyrolysis plant, a so-called low- 
temperature carbonization incineration plant, in which 
essentially a two- stage method is carried out. In the first 
stage, the waste supplied is introduced into a low- temperature 

10 carbonization drum (pyrolysis reactor) and is carbonized there 
at low temperature (pyrolysed) . During pyrolysis, low- 
temperature carbonization gas and pyrolysis residue occur in 
the low- temperature carbonization drum. The low- temperature 
carbonization gas is burned, together with combustible parts 

15 of the pyrolysis residue, in a high- temperature combustion 
chamber at temperatures of approximately 12 0 0°C. The waste 
gases occurring at the same time are subsequently purified. 

The pyrolysis residue also has non- combustible constituents in 
20 addition to the combustible parts. The non- combustible 

constituents are composed essentially of an inert fraction, 
such as glass, stones or ceramic, and of a metal fraction. 
The useful materials of the residue are sorted out and 
supplied for reutilization . It is necessary to have methods 
25 and components which ensure reliable and continuous operation 
for the sorting-out process. 
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In the case of screening devices, there is often the problem 
of screen surfaces becoming clogged. The screening device 
then breaks down, or at least it must be subjected to 
5 complicated and labor-intensive cleaning. The problem of the 
blockage of the screening device arises particularly when the 
solid to be separated has a highly inhomogeneous composition. 
Thus, for example, wires catch in perforated plates used as 
screen surfaces, so that the individual holes are first 
...10 narrowed and, in time, become clogged. 

The residue occurring during the pyrolysis is typically a 
highly inhomogeneous solid which has pronounced differences in 
terms of its material composition, its size and the geometry 
15 of its solid fragments. The residue contains not only stones, 
broken glass and larger metal fragments, but also elongate 
bars and entangled wires (wire pellets) . 

A device for discharging pyrolysis residue from a low- 
20 temperature carbonization drum is known, for example, from 

International Publication No. WO 97/26495, in order to provide 
for the separation of coarse pyrolysis residue. The discharge 
device includes a conveying device which has a separating 
bottom with a sawtooth- like profile as well as a downstream 
25 bar screen. The separating bottom is set in vibration, so 
that the fine constituents are separated from the coarse on 
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the separating bottom. The fine constituents fall through the 
downstream bar screen, while the coarse constituents slide 
along on the latter. However, wire pellets may catch on the 
bars and lead to a blockage . 

5 

Summary of the Invention : 

It is accordingly an object of the invention to provide a 
pyrolysis plant for refuse and a method for screening solid 
residues, which overcome the hereinaf ore-mentioned 
,10 disadvantages of the heretofore -known devices and methods of 

this general type and in which continuous operation is ensured 
by simple measures, without blockages occurring. 

With the foregoing and other objects in view there is 
HL5 provided, in accordance with the invention, a pyrolysis plant 
for refuse, comprising a screening device having an interior 
for receiving solid residues, a rod wound along a helical line 
and bounding the interior, and a longitudinal axis, the 
screening device rotatable about the longitudinal axis. 

20 

The decisive advantage of a screening device constructed in 
this way is to be seen in that wire pellets or other solids 
cannot remain adhering to the rod. Thus, due to the rotation 
of the screening device and because of the turn of the rod, 
2 5 the wire pellets are thereby pushed down in the conveying 
direction. Blockages are therefore effectively avoided. 

-5- 
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In accordance with another feature of the invention, the rod 
is constructed as a spiral with a plurality of turns, in 
particular with about four to ten turns. 

5 

In a screening device of this kind, which may also be referred 
to as a "spiral screen" , the solids to be screened are 
introduced into the interior formed by the three-dimensional 
spiral. Fine solids having smaller dimensions than the 

=t L0 distance between two turns of the spiral fall through the 
spiral, while coarse solids are conveyed further in the 
interior. The maximum size of the screened finer solid 
constituent can be set by a suitable choice of the distances 
between the turns. The rotational movement of the spiral 

i5 ensures that the coarser solid fragments are transported 

reliably and continuously in the conveying direction from the 
start to the end of the spiral. 

An essential advantage of the spiral is that waste fragments 
20 possibly jammed between two turns are raised as a result of 
the rotational movement and, in particular, fall down due to 
their dead weight at an upper reversal point. The simple and 
robust construction of the screening device as a spiral 
therefore automatically avoids permanent blockages and allows 
25 continuous operation. 

-6- 
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In accordance with a further feature of the invention, a 
number of rods are provided and the rod starts thereof are 
disposed so as to be offset in terms of rotation. In this 
case, each rod runs along a helical line. Such a screen 
5 having a plurality of rods is also referred to as a multi- 
f light screen. 

In accordance with an added or alternative feature of the 
invention, the angle of rotation of the rods is smaller than 
10 360°. In particular, the angle of rotation is smaller than or 
approximately equal to 180°. The screening device may be 
constructed with a plurality of rods which do not execute a 
complete revolution, so that it can be made more robust, as 
compared with a spiral screen having a plurality of turns. 

15 

In accordance with an additional feature of the invention, 
there is provided a rod element fixed relative to the rod, 
both in the spiral screen and in the multi- flight screen. The 
rod element runs essentially parallel to the outer surface 
2 0 formed by the spiral or parallel to the outer surface formed 
by the multi-flight screen. 

This rod element acts as follows as a stripping element: when 
a wire pellet catches on the rod, then, as a result of the 
25 rotational movement of the screen, this wire pellet is guided 
against the fixed rod element and is stripped off from the rod 
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by the fixed rod element along the helical line. In order to 
achieve this, the direction of rotation of the rod is suitably 
coordinated with the direction of rotation of the screening 
device . 

In accordance with yet another feature of the invention, in 
order to provide stripping which is as efficient as possible, 
the rod element is likewise wound along a helical line, 
specifically and in particular in opposition to the rod, so 
that, for example, the rod element forms an angle of 
preferably 90° with the rod. 

In accordance with yet a further feature of the invention, the 
spiral is fastened in the spiral screen only at one of its two 
ends, so that the spiral axis is curved downwards in the 
direction of gravity towards its non- fastened end as a result 
of dead weight. Preferably, the spiral is held only at the 
spiral start, while the spiral end which is located in the 
conveying direction is constructed to be freely suspended. 

As an alternative to a spiral fastened on one side, an already 
curved spiral may also be fastened on both sides. It is 
essential that the spiral be curved. 

The decisive advantage of the curvature is to be seen in that 
the distances between the turns on the underside of the spiral 

-8- 



are smaller than the distances on the top side of the spiral. 
Solids introduced into the spiral may, in principle, be jammed 
only between turns on the underside of the spiral, since the 
solids fall downwards due to their dead weight, as soon as 
5 they are raised. In other words: due to the spiral movement, 
a jammed solid fragment is raised upwards along with the 
spiral. At the same time, the distance between the turns 
widens, so that the solid fragment cannot remain jammed 
between the turns and necessarily falls down due to its dead 
10 weight. The screening device with a curved spiral is 
therefore to a great extent self -cleaning . 

In accordance with yet an added feature of the invention, in 
order to make the curvature of the spiral possible, it is 
ML 5 expedient for the spiral to have a flexible construction. At 
the same time, stresses acting on the spiral due to jammed 
solid fragments are thereby kept low. 

In accordance with yet an additional feature of the invention, 
2 0 in order to provide a stable and simple construction, the rod 
forming the spiral is advantageously metallic and, in 
particular, a round iron bar or an iron or steel tube. Such a 
spiral is extremely robust and is also suitable, in 
particular, for the coarse separation of heavy and large 
25 solids. The spiral is made from plastic, for example, for 
instances of use in which only slight loads occur. 
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In accordance with again another feature of the invention, 
there is provided an aligning device for the alignment of 
elongate solid fragments in the conveying direction in the 
screening device. The aligning device is disposed upstream of 
the rod in the conveying direction and opens into the 
interior. 

The alignment of elongate solid fragments ensures that they 
are introduced, essentially parallel to the longitudinal axis, 
into the interior. Elongate solid fragments are therefore 
likewise treated automatically as coarse solid fragments and 
conveyed further. They cannot fall through the spiral 
perpendicularly to the longitudinal axis. This ensures that 
the solid fragments falling through the screen formed by the 
rod or rods are only those which have their largest dimensions 
being smaller than the distance between two turns of the 
spiral or the distance between two rods. 

In accordance with again a further feature of the invention, 
the aligning device is constructed as a drum rotatable about 
its longitudinal axis in order to ensure simple alignment of 
the elongate solid fragments. The solid fragments are 
automatically aligned in the direction of the drum axis by 
virtue of the rotational movement of the drum. 
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In accordance with again an added feature of the invention, 
there is provided a coil, that is to say a helically wound 
strip, placed on the inside of the drum. This coil prevents 
solids, introduced into one drum end, for example through a 
filler shaft, from running through the drum at too high a 
speed, so that the solids "fly" through the interior formed by 
the rod, without screening taking place. Preferably, the coil 
has a multi-flight construction for this purpose, that is to 
say a plurality of helical strips, which are disposed so as to 
be offset in terms of rotation. The coil is, in particular, 
disposed directly on the inlet side of the drum and has a 
relatively high side. 

In accordance with again an additional feature of the 
invention, the coil is constructed in such a way that it forms 
a closed circle, as seen in a top view in the direction of the 
longitudinal axis of the drum. 

This rules out the possibility of solids on the drum bottom 
being able to slide through, unobstructed, in a straight line 
from the drum entrance as far as the drum exit. A multi- 
flight coil with an angle of rotation smaller than 360° is 
preferred so as not to impede the solid flow unnecessarily. 
In this case, the desired overlap of the side is achieved and, 
at the same time, a relatively low pitch of the coil is made 
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possible, so that it becomes possible for solids to be 
transported quickly within the drum. 

In an alternative embodiment, the aligning device is 
constructed as a profiled vibrating bottom which is provided 
with longitudinal grooves running in the conveying direction 
and in which the elongate solid fragments are aligned in these 
longitudinal grooves due to the vibrations of the vibrating 
bottom. 

In accordance with still another feature of the invention, the 
rod is fastened to the drum on the end surface of the drum 
located in the conveying direction and, in particular, is 
welded there. The rod is preferably fastened in such a way 
that the drum exit opens into the interior formed by the rod. 
Therefore, in order to provide a frictionless material 
discharge from the drum, the rod is fastened to the outer wall 
of the drum or is at least flush with the drum. 

In this embodiment, the aligning device and the rod form a 
structural unit with a particularly simple construction which 
is robust and reliable. 

In accordance with still a further feature of the invention, 
the screening device is connected to a discharge side of a 
low- temperature carbonization drum of a pyrolysis plant for 

-12- 
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the screening of pyrolysis residues obtained from the low- 
temperature carbonization drum. 

In the pyrolysis plant, a first separation of the pyrolysis 
residue into a fine and a coarse residue fraction is 
preferably carried out through the use of the screening 
device. Reliable and continuous operation of the entire 
pyrolysis plant is ensured by virtue of the simple and 
particularly robust construction of the screening device. 

It is particularly advantageous and expedient for the 
screening device to be fixedly connected directly to the low- 
temperature carbonization drum on the discharge side of the 
latter. Consequently, no other components, which may cause a 
fault, are interposed between the low- temperature 
carbonization drum and the screening device. The rod is, for 
example, fastened directly to a discharge pipe of the low- 
temperature carbonization drum and is disposed within a 
discharge device. This discharge device is preferably sealed 
off in a gas-tight manner relative to the outside atmosphere, 
in order to avoid the ingress of atmospheric oxygen which 
would lead to combustion of the combustible and hot pyrolysis 
residue . 

In accordance with still an added feature of the invention, 
particularly for the purpose of the coarse screening of 

-13- 
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residue from a large-scale pyrolysis plant, the distance 
between two turns of the spiral or between two rods is 
advantageously about 100 mm to 3 00 mm and, in particular, 
about 180 mm. 

In accordance with still an additional feature of the 
invention, the interior formed by the rod has a length of 
about 0.5 to 1.5 m. Its diameter amounts to about 1.5 m, and 
a screening device with a drum and a screen preferably has a 
total length of about 2 to 4 m. The length of the interior is 
expediently smaller than or equal to the diameter of the drum. 

With the objects of the invention in view, there is also 
provided a method for screening solid residues from a 
pyrolysis plant for refuse, which comprises providing a 
screening device having a longitudinal axis, an interior and a 
rod wound along a helical line; introducing residues into the 
interior of the screening device rotating about the 
longitudinal axis; and conveying coarse residue constituents 
with the rod for separating the coarse residue constituents 
from pure residue constituents. 

In accordance with a concomitant mode of the invention, there 
is provided a method which comprises initially aligning the 
residues in a conveying direction in an aligning device and 
subsequently screening the residues with the rod. 

-14- 
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The advantages and particular embodiments explained with 
reference to the screening device also apply accordingly to 
the method. 

5 

Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 

10 embodied in a pyrolysis plant for refuse and a method for 

J screening solid residues, it is nevertheless not intended to 
:Q be limited to the details shown, since various modifications 
p and structural changes may be made therein without departing 

from the spirit of the invention and within the scope and 
15 range of equivalents of the claims. 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
2 0 of specific embodiments when read in connection with the 
accompanying drawings . 

Brief Description of the Drawing s: 

Fig. 1 is a diagrammatic, side-elevational view of a screening 
25 device, in which a drum as an aligning device is fixedly 
connected to a spiral; 
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Fig. 2 is a sectional view through a curved spiral, which is 
provided in order to explain an advantageous action of the 
screening device ; 

Fig. 3 is a side-elevational view of a low- temperature 
carbonization drum with a spiral fastened thereto; and 

Fig. 4 is a side-elevational view of a screening device with a 
number of rods as a multi- flight screen. 

Description of the Preferred Embodiments ■ 

Referring now to the figures of the drawings in detail and 
first, particularly, to Fig. 1 thereof, there is seen a 
screening device 1 which includes an aligning device, 
specifically a drum 2, that is rotatable about its 
longitudinal axis and which is inclined relative to the 
horizontal. A shaft-like feed device 6 for solids R is 
disposed on a left-hand end surface 4 of the drum 2. These 
solids R are, for example, pyrolysis residue or building 
debris. A metal rod 8 which is wound along a helical line and 
which forms a spiral 10 with an interior 11, is fastened to a 
right-hand end surface 7 of the drum 2. The right-hand end 
surface 7 is located opposite the feed device 6. The spiral 
10 is fastened to the drum 2, for example through the use of a 
suitable welded, screwed or clamping connection. The spiral 
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10 is approximately flush with the drum 2, so that the 
diameter of the drum 2 and that of the spiral 10 are 
approximately equal. This makes it possible to use the entire 
right-hand end surface 7 as a drum exit for the solids R, and 
to construct the drum 2, for example, as a simple metal tube. 
A common longitudinal axis 3 of the screening device 1 and of 
the drum 2 coincides essentially with a spiral axis 12 of the 
spiral 10 . 

The drum 2 is mounted rotatably and can be set in rotation 
through a drive which is not illustrated in detail. The 
spiral 10 fastened to the drum 2 also rotates together with 
the drum 2. According to Fig. 1, the spiral has five turns. 
The distance between two adjacent turns depends on the type of 
solids R. In the present case, it is preferably about 18 0 mm. 
The spirally wound rod 8 is formed of a robust material and, 
in particular, is metallic. It is, for example, a round iron 
bar or a steel tube. The spiral 10 is fastened on only one 
side, specifically to the drum 2. Its spiral end facing away 
from the drum 2 is free of fastening devices and is not 
supported. The spiral 10 will therefore curve downwards 
towards its non- fastened end due to gravity. This is 
discussed in more detail further below with reference to Fig. 
2 . 
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The solids R are introduced into the drum 2 through the feed 
device 6 and are transported in a conveying direction 14 
towards the spiral 10 as a result of the inclination of the 
drum 2 and of the rotational movement. Fine solids F are 
5 separated in the spiral 10, while coarse solids G are 
transported further by the spiral 10. 

An essential advantage of the screening device 1 having the 
spiral 10 is to be seen in that even solids R flowing 
10 sluggishly are transported in the conveying direction 14 in a 
simple way as a result of the rotational movement. 

Due to the rotational movement of the drum 2, elongate solid 
fragments 16 are at the same time aligned in the conveying 

15 direction 14, so that they are guided, approximately parallel 
to the spiral axis 12, into the interior 11 of the spiral 10. 
This reliably avoids a situation in which the elongate solid 
fragments 16 pass into the spiral 10 perpendicularly to the 
spiral axis 12 and fall through the spiral 10 . Only the fine 

2 0 solids F can therefore fall through the spiral 10, and they are 
collected in a first collecting container 18 and transported 
away, as required. The coarse solids G are led through the 
spiral 10. At the end of the spiral 10, the coarse solids G 
fall into a second collecting container 2 0 and are likewise 

25 transported away, as required. Conveying devices, such as 
transport belts or transport worms, may also be provided 
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instead of the collecting containers 18, 20, in order to 
transport the solids F, G away continuously. 

Fig. 2 shows a diagrammatic, sectional view through a curved 
spiral 10. The essential functional principle of the curved 
spiral 10 is explained with reference to this figure. 
According to Fig. 2, the spiral axis 12 (and with it, the 
entire spiral 10) has a curvature. By virtue of the curvature, 
an upper distance o between two successive turns is greater 
than a lower distance u between two turns. A solid fragment R 
can only be jammed in the lower region of the spiral 10, where 
the distance u between two turns is small. A jammed solid 
fragment P is conveyed upwards as a result of the rotational 
movement of the spiral 10 and, at the same time, the distance 
between the turns becomes greater, so that the solid fragment P 
is released and falls down. 

The same applies analogously to wire pieces 24 or similar 
solid fragments which are hook- shaped and catch over the rod 8 
with a hook opening. If the screen were to move in only one 
plane, such wire pieces 24 would, as a rule, lead to blockage. 
In the present case, during rotation, a wire piece 24 is 
guided upwards together with the spiral 10. The hook opening 
is directed upwards, particularly at an upper reversal point 
of the spiral 10, so that the wire piece 24 can fall down. 
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This advantageous mechanism of the spiral 10 is obtained, 
irrespective of whether or not the spiral 10 has a curvature. 



According to Fig. 3, a low- temperature carbonization drum 26 
5 of a pyrolysis plant is charged with waste A through a feed 

shaft 27 and a supply device 28. The waste A is carbonized at 
about 450°C in the low- temperature carbonization drum 26. In 
this case, a low- temperature carbonization gas S and a solid 
or pyrolysis residue R are obtained. The low- temperature 

10 carbonization drum 26 is preferably heated through internal 

heating tubes which are not illustrated in detail. It is 
inclined relative to the horizontal and is mounted rotatably. 
A discharge tube 29 is disposed on that end surface of the 
low- temperature carbonization drum 26 which is located 
15 opposite the supply device 28, and the spiral 10 is fastened 
at an end surface of the discharge tube 29. The discharge 

* a tube 29 and the spiral 10 form the screening device 1. The 
discharge tube 2 9 serves at the same time as an aligning 
device for elongate solid fragments. The fine solid 
20 constituents F are separated from the coarse solid 
constituents G through the use of the spiral 10. 



The discharge tube 29 together with the connected spiral 10 
open out into a discharge device 3 0 which is sealed off in a 
25 gas-tight manner relative to the rotating low- temperature 
carbonization drum 26 through sliding-ring seals 32. The 

-20- 
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supply device 28 is also sealed off in a gas-tight manner 
relative to the low- temperature carbonization drum 26 through 
sliding-ring seals 32, in the same way as the discharge device 
30. This is done to avoid a situation in which atmospheric 
5 oxygen penetrates into the low- temperature carbonization drum 
26 and impairs the pyrolysis process, which takes place 
largely free of oxygen in the low- temperature carbonization 
drum 26. In addition to the pyrolysis residue R, the low- 
temperature carbonization gas S is present in the low- 
10 temperature carbonization drum 26. The low- temperature 

carbonization gas S flows through the discharge tube 2 9 into 
the discharge device 3 0 and is diverted from there through a 
low- temperature carbonization gas extraction connection piece 
34 . 

15 

In an alternative version, the spiral 10 disposed in the 
discharge device 3 0 may be followed by a tube 3 7 which is 
illustrated by broken lines in Fig. 3 and through which the 
coarse solids G are discharged from the discharge device 30. 
20 In this case, the spiral 10 is disposed between the discharge 
tube 29 and the tube 37. 

The pyrolysis residue R is separated, immediately downstream 
of the low- temperature carbonization drum 26, into fine solid 
25 constituents F and coarse solid constituents G through the use 
of the configuration of the spiral 10 on the discharge tube 2 9 



of the drum 26. There is therefore only a slight risk of 
blockage of components located downstream of the low- 
temperature carbonization drum 26. 

5 The screening device is suitable, in general, for direct 
connection to rotary tubes, such as, for example, rotating 
tubular kilns or low- temperature carbonization drums, in which 
the solids undergo treatment because they are to be separated. 

,10 The fine residue F which is separated through the use of the 
screening device 1 is preferably subjected to so-called air 

g separation for further processing. In this case, the light, 

in particular carbon- containing solid constituents are 
separated from the heavy constituents. During such air 
15 separation, the solids are supplied to an air stream, so that 
the light solid constituents are entrained by the air stream. 
It has proved particularly expedient to have a zig- zag- shaped 
shaft, into which the air is supplied from below and the 
solids are supplied from above or laterally. 

20 

Fig. 4 illustrates an embodiment which is an alternative to 
the spiral 10 and in which a number of rods 8 are disposed at 
the end of the drum 2, instead of the spiral 10. In each case 
the rods 8 are wound along a helical line and may therefore be 
25 considered as a multi- flight coil. The individual rods 8 are 
disposed in such a way as to be offset in terms of rotation 
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relative to one another, preferably at an angle of 30°, at the 
end of the drum 2 . Each individual rod 8 has an angle of 
rotation smaller than 360°, that is to say it does not execute 
a complete revolution. A particularly robust construction 
5 thereby becomes possible. 



The decisive advantage of this multi-flight coil, and of the 
spiral 10 according to Fig. 1 as well, is the provision of one 
or more helically wound rods 8. This is done so that, as a 
10 result of the rotational movement of the screening device 1 
provided by a motor M, solid fragments which may possibly be 
caught are automatically transported further to the end of the 
screening device and are discarded there. 



15 In order to assist this self -cleaning mechanism, provision is 
made for use of a rod element 35 which runs essentially 
parallel to an outer surface formed by the rods 8 . The rod 
element 3 5 may also be disposed in the embodiment having the 
spiral 10. The rod element 35 ensures that a solid fragment 

2 0 caught on a rod 8 is drawn off from the latter in the 

conveying direction 14 by virtue of the relative movement 
between the rod 8 and rod element 35. For this purpose, the 
direction of rotation of the screening device 1 and the 
direction of rotation of the rods 8 are coordinated with one 

25 another. 
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In order to increase the stripping action, the rod element 35 
is likewise wound along a helical line and intersects the rods 
8 preferably at an angle of 90°. The pitch of the rod element 
3 5 preferably increases in the conveying direction 14, in 
5 order to increase the stripping action. The action is 

improved even further if a plurality of rod elements 35 are 
provided. For example, they may be disposed below the rods 8 
approximately in a semicircle. 

10 Another advantage of the provision of the rod element 35 is to 
be seen in that elongate solid fragments 16 which are not 
aligned completely parallel to the longitudinal direction 3 in 
the drum 2 cannot fall through a gap between the rods 8 . 
Specifically, due to the rotational movement of the drum 2, 

15 the elongate solid fragments 16 may also be raised, so that 

they strike the rods 8 at an acute angle at the outlet of the 
drum 2 . 

Furthermore, it may be gathered from Fig. 4 that a multiple or 
20 multi-flight coil 36 is disposed on the entry side of the drum 
2. In the exemplary embodiment, the multiple or multi-flight 
coil 3 6 includes two helical plates which are disposed in such 
a way as to be offset relative to one another in terms of 
rotation. Other plates may also be provided. The coil 36 is 
2 5 disposed on the inside of the drum 2 and is constructed in 

such a way that at least two coil portions overlap one another 
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at each point on a drum bottom. Moreover, the sides of the 
coil, that is to say the plates, are relatively high. This 
ensures that the solids R introduced through the feed device 6 
are braked and do not fly or shoot through the screening 
5 device 1, without the solids undergoing screening. 

The multi- flight screen having a plurality of rods 8, which is 
described in relation to Fig. 4, may replace the spiral screen 
10 of Fig. 3 without any restriction. 

10 

The screening device described herein is distinguished by a 
very simple and robust construction and, at the same time, 
ensures fault -free operation, without blockages occurring. 
Critical aspects for ensuring reliable operation are the 

15 construction of the screening device with the helically wound 
rod 8 or with the rods 8, the differences brought about by the 
curvature of the spiral 10 in the distance between the turns, 
the reliable separation of elongate solid fragments by virtue 
of the preceding aligning device and the automatic transport 

2 0 of the solids R which is due to the rotational movement and 
spiral movement . 
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We claim : 

1. A pyrolysis plant for refuse, comprising: 

a screening device having an interior for receiving solid 
residues, a rod wound along a helical line and bounding said 
interior, and a longitudinal axis, said screening device 
rotatable about said longitudinal axis . 

2. The pyrolysis plant according to claim 1, wherein said rod 
is constructed as a spiral with a plurality of turns. 

3. The pyrolysis plant according to claim 1, wherein said rod 
is constructed as a spiral with approximately 4 to 10 turns. 

4. The pyrolysis plant according to claim 1, wherein said rod 
is one of a number of rods having rod starts offset in terms 
of rotation. 

5. The pyrolysis plant according to claim 4, wherein said 
rods have an angle of rotation smaller than 360°. 

6. The pyrolysis plant according to claim 4, wherein said 
rods have an angle of rotation at most approximately equal to 
180° . 
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7. The pyrolysis plant according to claim 1, wherein said 
wound rod forms an outer surface, and a rod element is 
disposed fixedly relative to said wound rod and substantially 
parallel to said outer surface. 

8. The pyrolysis plant according to claim 7, wherein said rod 
element is wound along a helical line in opposition to said 
rod. 

9. The pyrolysis plant according to claim 7, wherein said rod 
element forms an angle of approximately 90° with said rod. 

10. The pyrolysis plant according to claim 7, wherein said 
rod element is one of a plurality of rod elements having 
starts offset in terms of rotation. 

11. The pyrolysis plant according to claim 1, wherein said 
rod has a rod start and is fastened only at said rod start. 

12. The pyrolysis plant according to claim 1, wherein said 
rod is flexible. 

13. The pyrolysis plant according to claim 2, wherein said 
spiral has a downwardly curved spiral axis. 
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14. The pyrolysis plant according to claim 1, wherein said, 
rod is metallic. 

15. The pyrolysis plant according to claim 1, wherein said 
rod is a metallic round iron bar. 

16. The pyrolysis plant according to claim 1, wherein said 
rod is a metallic tube. 

17. The pyrolysis plant according to claim 1, including an 
aligning device for alignment of elongate solid fragments in a 
conveying direction, said aligning device disposed upstream of 
said rod and opening into said interior. 

18. The pyrolysis plant according to claim 17, wherein said 
aligning device is a drum having a longitudinal axis, and said 
aligning device is rotatable about said longitudinal axis of 
said aligning device . 

19. The pyrolysis plant according to claim 18, wherein said 
drum has a downstream end surface as seen in a conveying 
direction, and said rod is fastened to said downstream end 
surface . 
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20. The pyrolysis plant according to claim 18, wherein said 
drum has an end surface as seen in a conveying direction, and 
said rod is welded to said end surface. 



21. The pyrolysis plant according to claim 18, including a 
coil disposed inside said drum. 



22. The pyrolysis plant according to claim 18, including a 
multi-flight coil disposed inside said drum. 



23. The pyrolysis plant according to claim 21, wherein said 
coil forms a closed circle as seen in a top view in the 
direction of said longitudinal axis of said drum. 



24. The pyrolysis plant according to claim 1, including a 
low- temperature carbonization drum having a discharge side, 
said screening device connected to said discharge side of said 
low-temperature carbonization drum for screening pyrolysis 
residues obtained from said low- temperature carbonization 
drum. 



25. The pyrolysis plant according to claim 2, wherein two of 
said turns of said spiral define a distance therebetween of 
approximately 10 0 to 3 00 mm. 
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26. The pyrolysis plant according to claim 2, wherein two of 
said turns of said spiral define a distance therebetween of 
18 0 mm. 

27. The pyrolysis plant according to claim 1, wherein said 
rod is one of a number of rods defining a distance 
therebetween of approximately 100 to 300 mm. 

28. The pyrolysis plant according to claim 1, wherein said 
rod is one of a number of rods defining a distance 
therebetween of 18 0 mm. 

29. The pyrolysis plant according to claim 1, wherein said 
interior bounded by said rod has a diameter of approximately 
1.5 m and a length of approximately 0.5 to 1.5 m. 

30. A method for screening solid residues from a pyrolysis 
plant for refuse, which comprises: 

providing a screening device having a longitudinal axis, an 
interior and a rod wound along a helical line; 

introducing residues into the interior of the screening device 
rotating about the longitudinal axis; and 
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conveying coarse residue constituents with the rod for 
separating the coarse residue constituents from pure residue 
constituents . 

31. The method according to claim 30, which further comprises 
initially aligning the residues in a conveying direction in an 
aligning device and subsequently screening the residues with 
the rod. 
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Abstract of the Disclosure : 

A pyrolysis plant for refuse and a method for screening solid 
residues provide a sure and trouble-free sieving of a solid 
5 material using a sieving device having a configuration which 
is as simple as possible. A spiral formed by a rod which is 
wound in a helicoidal manner, or a plurality of such rods, are 
provided as the sieving device. The rod or rods can rotate 
around a longitudinal axis. The solid material is introduced 

10 into an interior formed by the rod for sieving, preferably 

with the assistance of an aligning device for longitudinally 
extended solid material parts. The spirals include, in 
particular, a bend so that the lodged solid materials can 
automatically detach themselves. The sieving device is 

15 especially suited for sieving pyrolysis residual material. 
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DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 
ERKLARUNG FUR P ATENTANMELDUNGEN MIT VOLLMACHT 

German Language Declaration 



Als nachstehend benannter Erfmder erklare ich hiermit an 
Eides Statt: 

dafi mein Wohnsitz, meine Postanschrift und meine 
Staatsangehorigkeit den im nachstehenden nach meinem 
Namen aufgefiihrten Angaben entsprechen, dafi ich nach 
bestem Wissen der urspriingliche, erste und alleinige 
Erfmder (falls nachstehend nur ein Name angegeben ist) 
oder ein ursprunglicher, erster und Miterfmder (falls 
nachstehend mehrere Namen aufgeuhrt sind) des 
Gegenstandes bin, fur den dieser Antrag gestellt wird und fur 
den ein Patent fur die Erfmdung mit folgendem Titel 
beantragt wird: 

PYROLYSEANLAGE FUR MULL UND VERFAHREN 
ZUM SIEBEN VON FESTSTOFF 

deren Beschreibung hier beigefugt ist, es sei denn (in diesem 
Falle Zutreffendes bitte ankreuzen), diese Erfmdung 

D wurde angemeldet am 

unter der US-Anmeldenummer oder unter der 
Internationalen Anmeldenummer im Rahmen des 
Vertrages iiber die Zusammenarbeit auf dem 
Gebiet des Patentwesens (PCT) 

und am 

. - abgeiindert (falls 

zutreffend). 

Ich bestatige hiermit, dafl ich den Inhalt der oben 
angegebenen Patentanmeldung, einschlieBlich der 
Anspriiche, die eventuell durch einen oben erwahnten 
Zusatzantrag abgeandert wurde, durchgesehen und 
verstanden habe. 

Ich erkenne meine Pflicht zur Offenbarung jeglicher 
Informationen an, die zur Priifung der Patenfahigkeit in 
Einklang mit Titel 37, Code of Federal Regulations, § 1.56 
von Belang sind. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
stated next to my name. 



I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which 
is claimed and for which a patent is sought on the invention 
entitled: 



PYROLYSIS PLANT FOR REFUSE 
AND METHOD FOR SCREENING SOLID RESIDUES 

the specification of which is attached hereto unless the 
following box is checked: 

□ was filed on as United 

States Application Number or PCT International 
Application Number 

and was amended on 

. (if applicable). 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56. 
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Ich beanspruche hiermit auslandische Prioritatsvorteile gemaB Title 
35, US-Code, § 119(a)-(d), bzw. 365(b) aller unten aufgefuhrten 
Auslandsanmeldungen fur Patente oder Erfinderurkunden, oder 
§365(a) aller PCT intemationalen Anmeldungen, welche wenigstens 
ein Land auBer den Vereinigten Staaten von Amerika benennen, und 
habe nachstehend durch Ankreuzen samtliche Auslandsanmeldungen 
fiir Patente bzw. Erfinderurkunden oder PCT internationale 
Anmeldungen angegeben, deren Anmeldetag dem der Anmeldung, 
fiir welche Prioritat beansprucht wird, vorangeht. 

Prior Foreign Applications 
(Friihere auslandische Anmeldungen) 

198 23 018.4 Deutschland 

(Number) (Country) 
(Nummer) (Land) 



(Number) (Country) 
(Nummer) (Land) 



I hereby claim foreign priority under Title 35, United States Code, 
§119 (a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365 (a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Not Claimed 
Prioritat nicht beansprucht 



22/05/1998 □ 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 

□ 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 



Ich beanspruche hiermit Prioritatsvorteile unter Title 35, US-Code, § 
B9(e) aller US-Hilfsanmeldungen wie unten aufgezahlt. 



I hereby claim the benefit under Title 35, United States Code, 
§1 19(e) of any United States provisional application(s) listed below. 



(Application No.) 
(Aktcnxcichen) 



(Filing Date) 
(Anmeldetag) 



application No.) 
(|tktenzeichen) 



(Filing Date) 
(Anmeldetag) 



fbh beanspruche hiermit die mir unter Title 35, US-Code, § 120 
Jifstehenden Vorteile aller unten aufgefuhrten US- 
falentanmeldungen bzw. § 365(c) aller PCT intemationalen 
Anmeldungen, welche die Vereinigten Staaten von Amerika 
beaennen, und erkenne, insofern der Gegenstand eines jeden 
frujheren Anspruchs dieser Patentanmeldung nicht in einer US- 
jffentanmeldung, bzw. PCT intemationalen Anmeldung in einer 
gWnafl dem ersten Absatz von Title 35, US-Code, § 112 
vorgeschriebenen Art und Weise offenbart wurde, meine Pflicht zur 
Offenbarung jeglicher Informationen an, die zur Priifung der 
Patentfahigkeit in Einklang mit Title 37, Code of Federal 
Regulations, § 1.56 von Belang sind und die im Zeitraum zwischen 
dem Anmeldetag der fruheren Patentanmeldung und dem nationalen 
oder im Rahmen des Vertrags fiber die Zusammenarbeit auf dem 
Gebiet des Patentwesens (PCT) giiltigen intemationalen 
Anmeldetags bekannt geworden sind. 



PCT/DE99/01482 



(Application No.) 
(Aktenzeichen) 



17/05/1999 



(Filing E 
(Anmeldetag) 



I hereby claim the benefit under Title 35, United States Code, §120 
of any United States application(s), or §365(c) of any PCT 
International application designating the United States, listed below 
and, insorfar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Titile 35, United States Code, §112, 1 acknowledge the 
duty to disclose information which is material to patentability as 
defined in Titile 37, Code of Federal Regulations, §1.56 which 
became available between the filing date of the prior application and 
the national or PCT International filing date of this application. 



(Status)(patented, pending, abandoned) 
(Status)(patentiert, schwebend, aufgegeben) 



Ich erklare hiermit, daB alle in der vorliegenden Erklarung von mir 
gemachten Angaben nach bestem Wissen und Gewissen der 
Wahrheit entsprechen, und femer, daB ich diese eidesstattliche 
Erklarung in Kenntnis dessen ablege, daB wissentlich und vorsatzlich 
falsche Angaben oder dergleichen gemaB § 1001, Title 18 des US- 
Code strafbar sind und mit Geldstrafe und/oder Gefangnis bestraft 
werden konnen und daB derartige wissentlich und vorsatzlich falsche 
Angaben die Rechtswirksamkeit der vorliegenden Patentanmeldung 
oder eines aufgrund deren erteilten Patentes gefahrden konnen. 



I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any 
patent issued thereon. 
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